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1 

I mm 1 3 mmi^mmmw.^ t . -mm 
mizMJiifziib<7)i^m^m%m^tifch- ham rt . 

[ ma^ 2 3 ffiattB^ t mi^^m^^t m^z^m 
mm.m.wmi^'s.. lo 

[000 1] 
[0002] 

mm.tLx. w^^izawcwmwx'hh^^^ 

hhifi. *'xr7X-7+tcffis^i6]*^^>'>xA{cAlft 

iO-t'f Kx.yf-y^^^|J6±1-&itJ^)fc, 

vifL^ Ttix -v^yy^n-^wmL-fi, fziblzx. .y f-y 

[0 0 0 3] Ztl(:>col}mxUyi^:^Jm(r>m 
'Mt4i[ y3:^^)V^<r>m^\,zi. o r v ^|, tzMz. x .y ^ 

* hU- y;^ h k <^sm*«<!£T t fW F 7 >f x -y ^ y^r 

v^l.. -r^ip^j, igv^S:frtttgv^x-y^y:?'3S[Ski§ 
v^StRtt$:|SIi^t)1f/i-rc: t {iliL< . \md)^^WSL 
tcU>:x.yf-y:/{c^-5-CV^;t. ClOj: otcWSiTX'. 
■^xyNiaS^rffiiStctlBtLTt^tWT'x^y^y^^JiiaSrifi 

■fffiiSK^'fx-y^v^^jiitaJiL^. ciwaoffiSH^ 
^xy^y^^icfev^Tti, WLm.wimmm&-thmm. 
mz-i^nm^^mnxa^ . ^Ltz^xj^rmt 
hio(,ztc-ox\^h, m^x\i^x.j\^mco^^i^mi 40 
-6 or — 1 0 oxMSXhtu^. 4-«i;-til-'>x 
>'NO®j&JPi<l:*«Ji^, 5 0-ctofaiatciS 

[0004] 

[5|BH*«)»»iLJ:at-r*ill®3 kd^T, 
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2 

mX'hhttK '^:Lj\<r>im.-b<nfmz\i. -mwm.ffim 
S-Bh>:tft<^)ieS«^'>XA<oS»t«L^S:ff 3 i: 

«ja^co±T*i6i^ttja-fi.r-y i/A- ty^^acoaa^ 

f!!®«;{iJti»<):^# < , '>xy^i«c^-Hi•c?#a]•C'#^^ 
v>o;?^^r^>'t, '>xyNgft<ojaKSiJfflttt+^)-CJ4^:V^ 
t\^o^mAi:^LX\^tz, W.z\i. ±j&(ni:dts:it^ 
mti^m^ltzibiz. ^:cnmmm!Att/^S:1ifX'^j:^^ 
b^^dm^i>^lX\>^t:. lU±«Oj:d^:|SJ 

[0005] 

imti>t:tbi,z. mmiiiiWM-titm^t. 
mmm^izim^tix. p^mzmMmmmi^m 
fmi.zm^rzi!b<7)im^im^^m^tirzt- r 
msi^-vjuy<7)fi!Mizmm^ixx. friestm 

l,zLfztcr)X'hi>. 
[0006] 

±izm.m^$tifzm>mmi. m^zmmiim 
itzh-h^u r<^-'mzmm^ tiitmz^coh-h 
AM rcr,tiLi^mmm<^mzmA^ixx\'^h(Dx\ 
Ymmiiii<r>mmzx o ±timmmm:i)mhtix z 
ii^mt. im^i^<7>mimmcr>}^izi:^m^ 

tizxmmmi^m^mm^iiiix. m& 
mmi^mmizi^m-t s k (c=5:s . 

[00071 

-iijgfi^iisr mnmrnizm-:!^ ^xmm-i . m i u^^m 
<7)mmii^<7)ms.m.im t-^cr^xvx -y f-y/ji 

S^^BrSHH. 02«@llc^-rr7X-?x.y^y^ 
ttSl*Ic7)j5S3i!iS«5<^«agffl$:7n-riSTE!2T'J>l.. *ll 

jfiWtfcv^TJi, I6«ia*<7)fiasissrr5x-7x.yf- 
[00 08] t-r. 7'5X-7x-yf-y/iiS2<?D'>xA 

o-T-f y/jir-hSt/'^xAryD-r -f yy^i^-h 

mmrr) (4D-HD-y^'s (iisrti-f ) 

TfcO, #n-Ko y^'Mk«OH»±y-hA';l.y (m^ 
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3 

ym.2\i. R I ESiox -y ^y/iifi-c«> 0 , imk 

[0009] j!aaM4<7)S±tc{i. Wt{f*AaE5<0J: 

«iaf*<7)«lSa6<0«S^18{i, '5'xy\WS:iI«« 
atl.±Si5l?-br^' 2 0 1 TSJ-t-fer:? 2 2 1 J: m 
iS^tlTV^S, -eLT, C:<O±a5-9-t:r^2 0i:Ta5-9- 
•fe7-^2 2i:i7)^lc{i. mx.\f^y^-j9^-9^^^j: 
Sh-:J'2 4A»m§*iTfcO. '^XAWomSri'Jffll 
Ltfl. i d t«)S$ti.TV^|, . '!?x>'NW{i±^-9--fe7-^' 
2 0iO±tilca-HSiiTC:c:ti^lllc«l$?iil.. 
<0J*^, iSlf-fer:? 1 2<0±ffltC'>XAW2r5Slifc« 

■f) A^iStfon-CV^S, ±gf9--kr^'2 0(i. TlS^f-fe 
r^' 1 4{ciflMi5rSg{c;K;!^h 2 8{CJ: OK'Jf+ft'^^l-C 
V^S. C:^0J;■5^^2o^0^f-fe7•^'2 0, 2 2*«^i^^tg 

% (c. KlS^miS 3 0 *^S«g$^lfcTg5^-fe7-^' 2 2 S- 

;^yTty>^7y-fc LX±.Wi^-^-r9 2 oco^^Srief-? 

[ 0 0 1 0 ] iJa t-^- 2 4 {liaSn >- h n-7 3 2 
moSPS^(SSR) 3 4Sr:frLr«^$fLT»->S. h 
-:?2 4fc±a!^f-fer^'2 0O«li!l!gSjafi?Wi, b-:5' 

2 4c7)J't-jgj Htf J: 3 U ^^3 6 S:ftj$-tl.« 3 8 
iLX. C:<7)TSP-<f-fer^'2 2<7)T 

izz(r)\:.-Y/M rA Q<7)-fmz\x<^%t Lxmx.\m 
+^r.y ^4 6*^iS{t^>^^Tv^5. ±iet-bn^r4 0 

4 0 ASrISlSL. ^(TylMiiTm-^r^ 2 2<7)Tmb 

mimmmzmmm^tix^^t. z<ommm% 
imiip\izmxjm$tixt5*). ^<nTmii±u^ 

-yy/i^>ir.y h4 6rt{=ifASiiT«ffiS54 0C2: 
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[0011] iSPSlTFI^^f-fer:? 20. 2 2<^liSfc 

t-hJUTAocom^AOAffimbm&ii. mt 

yi^-j^2 6izX'0^^izmhitX)i*). ^m-^r^ 

2 ocr)±u^m<^^^vm^^m^i,zm^tii x o tcsr-^ 

Tt-^l.. C:c7)|gJi7W-A2 6{i. ±iB#^»WOliaSr 
»[onM*tc?)(igBite3li7U-A2 6Ai:. ^%gB4 0A 
<OKa5^S[dlSa5teS7^-A2 6 Bi:tJ: OifclSiS 
$^lTV^S. I<OJi^, M;^7U— A2 6Ai: tt 

10 tw;i{f s i 02 mimw t 

«-ffli$ij-ri.*fisf, s i 02 mm^'^h. ±.m^ 
2 0 fc mmmy v-m. 26 At <rMi,z\to >j y-/ 
4 smtE^tixa 'o.mi (r>mm omti^comz 
m^^tii . tti. m 1 <Dmmm(r>m(^x 0 i^z^ms 
8 iM^mz-r^ z t iMmxf>ti^i. i'-v y^i^ 
^iryhA6b mmmy v-u 2 e ^M^'mmti 
•cfc 0 s (r)%^i,z\tmmm:h hzb M'Sa^wx 

v\ ±gs&trrgs-9--fe:r:?2o, 2 2io)gjagE<7)^sa 

[00 12] h-h^N->f7-<0^f&gP4 0At«^ 

8lrSiW4T-J^E-r-I.O*Uv\ t.-tz. \L-V)Mr<m 
I6SB4 0 A i: JSSBiei^7 W-A 2 6 B i:<7)Sat;fC:<07 
30 l/-A2 6Bi:^'-'jyjrj/-\'ir.y h4 6tOlSltJi^ 
h-^ixmm 5 1.56 *>':ft-i6§ itt V . 
[0013] mrs^flXti:\-^t^&m.y\y-J-^2 
6 B<^T^rW4'>xyNWS:ff L±<f Sr-yv-vfy^J 

•yh4 6J4. &ym.yv-h.2(>^(n%y\zWM.'^ti 
•cfc 0 . ^<nmm^(> o ic{47Sf*sig4 4*iiR§§ 

ilTV^S. ±iS^'-'J y^^i'^^-y h4 6 tfSftSSRSS 

6 2 1 y'6 At M'^ta^U 7-6 6 1 J: 0 Jg^ 

$flTfcO. mX^Ur6 4li'J^-!ryh2 0<7)&mz 

40 g?six-& t fttcstaj^NM 7-6 6 co^mmii^mmA a 
(owmi: *) {>±ifiz^tii^-^xmm:^:^m&i-hxd 

mm62<7)m.mm^ (ii^-ti-r) izmm^tixa*). 

[00 14] ^'-'jy/y-v^-y h4 6OicgPc0rtg{4 

I., ^'-'jy/i^^ir.y h4 6<7)?^ItZWSP6 0{C?S(* 
50 g#5:»A-ri.Jttf5<^±ie^A>NMr6 4t4Kmsft® 
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miff^wt^^tw^ii^umrm^ri^ 20.2 

[ 0 0 1 5 ] *7t, ?iiS<0^i^«7 O*^:?-'; y:/-^' 
•V 7 h 4 6 fc Ta7 A 1 0 <Olg» 1 0 B t OiatC 

'J 1 0 AiiT^y U-A 1 0 OESU l 0 B*»(?,±* 
U-M, 2 6 A t rtffllv VyyiOBt <OStCff A^ilT 

yse. 48, 7 6{iT7^y^li^4v^{i^^'/^v'-;^ 

^tiOJ^fig^iXl., S^i, ^5<0«7 8t-ecO[*HI!J 
<om 1 cnmms 0 1 {iM»iS7 U-i. 2 6 AtcJB^ t 

[00 1 63 ^-V yy'J^'>- -y h 4 etr^-t:^^^ 

(^imm7 0immzmm^tix\>^t. m-^x. m4 
7 2bm5 coi^i 8 iUfsmz^m^tix v ^ s . 

m 5 0» 7 8 {iilSlgiS7 U-A 2 6 A t ^' - 'J y ^ 
>-> .y h 4 6 iJF'gliv' 'J y / 1 0 B L^rv ^158 
0> a^t<JiT'l=l.:t'{t'I^V^:fr*>'J:V\ :^xmm8 
OliTS^yU-kl 0<7)&^1 OBt:n^lxmf(> 

ti. zmm8o^'ffixm4isa/f^5<omwj 2. 
7 8mm%u%&i:di,zm^^fii. ±siRxrfm 

■fer^ 2 0. 22 (0^-«-f ) if^m^^ 

^iTfeO- Z(^)miziimE.:h^yho-y (ap 

C) 8 2i3>(^^Xi:t^^LXm.tjL^m^$itX\>^h. 

zzx'm^tii>mmi!f:^mx.\i^ u a*^^^^^ 
fti.*^, itmm:k^miz^-^iibi'B:mmm^ 
^mx't m^. ^Mzitixmiiir)\^dy:^ 
X. i^^jyiix. mMifx. zMm.%mx'\>ii\\ 

^^)^2>.:^X<r>m^miAPC8 2iZi,Wm^fl. 
<7)E?){iO~7 6 OTo rrHz-A&^fih. 

[QoiTimiiziiht. ^xE.-nbmmsit(nmm 

\t. >yxffi*<0~3 0To r rff)^\,Zi5\\X\,mSmii 

mmmz^itth. '^')^j^t'x\i. APC9o*>'b'> 
x.js^ti.m'^r^ 2 o<7)±.^mmb(^^<rmmziSk 

0. 2 22iy^'-Uy/x-v^ /h4 6, TSP7U'-A 
1 0{i7;i-5-'>A-^tcJ:Om$ii.g.. ^7U- 
A2 6(if-7ayfflBi{cft;c.T7;u$:>-^A i N, 

[00 18] ^/c, fflS-ty-f 9 4*^'>XMiag5r:^[i} 

'thtz>i>i.z±.m-^ri^2 0<r)±m>(.zm.m.tix. -t 
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y^f 9 4tc J: O^tb^iiJt^^S^-rfi-f-*^^®^ y h 
n-53 2'vffil&$it|>. Z<7M^ziyVu-y3 2ff) 
^■^^-iirMiMmm^ {SSR) 3 4^mt^tl 
X\^h. Z<^SSR3 4\i>z—^ 24^W^^flXi5 
0, \L—9 2 4'\.^t^-th%^^mm-th. ^^ayV 
n-7 3 2 (r)^^9- S y h- o- 7 6 8<0A 

3 2 {i±rj y h D-7 6 8 ^WShth X 0 {Cl!lfm.ffl 

10 [001 91 l32lct)SrrJ:3fc:±iet-W?-Y 

7-4 OOl^SfficO^ffltJi, »IScr)J: o \,z^W&W4 2 

oti:^^"/^9eifim^^fiXn^. Silg?4 0CtcBf 
g-t'5fWSSf*4 2 Sr^ffll^* t i: BItfigi54 0 B S: 

^Lx±.-}:(nmmi4 oAf^mt^io^zm^^ixx 

tJ!oT. h-hAMr4 0<7)TSSO«^4 0C 

i^-'jyr'J^^v VA 6rt<offi«5g^4 4fc?sg[S 
U4 0A\,zxm%Ltzmim4 2<r>^x\i^-hJM 

20 T4 0rtSr^ai:'3:-5T»rFtTJ^a54 0CtCT?a 

a^c^^•o•cv^l.. zzx'mx&W42tLx\i. mm 

MWaKeH*^- 2 7 3 — 7 O^COJ^tliiH e , A 

r, if^}rvy. N2 , jt^ym^mmL. m^s^ 

H*>'-7 0-+2 0 0*CcO%&{Cii, 7W:ty, NH 

4 , T-fehv. ;><^'y-;k x^y-;K ^r^y. * 

[0020] iJt. ^ '/9 9StLX\i. Xy-yUX 

m^m. i&?a-7^r;p, y^xmi, « 

«h-hAMr4 0<0*r«fcLTtts mJfT/US-'? 

s-ff ^ ±T«<7)fpiia5 9 8, 1 00 iiBimit(7)B^m 

mMziOmm-&. Mt:, :?-'J>'^^i/>^-yh4 6 
0?«*g3g4 4 1 a«^)!4tl> ^ t t^:a<i«iliE4 0 C 
o^mSl 0 2tc{i, «ffliae#*?:ie]±$-ti:T1S8lsJi 
S:ffij|-ri>J:^t:ll3 (A)RX/m3 (B) tc^tid 

t:i^^iEiflS3tei»Biii 0 4*5«fi£§ns. zffim^mis. 
40 til. ^ffi^^irmii. mums (a) 

«llg^4 ommi 0 2T'*SJS«Eg«i:OSftt!ffll 

0 2(1, T;i^5-'>A^i^'j.7;i'$y^coS}*5:7*5X 

'^mLxmmni'i o6im^-thztiziir)'ifo. 
zcnm^. mm'Fcrimo. 2-1. 5mmi;:ift^ 

L, >§StJiiOW$S:0. 3-1. Ommt, Sv?L*S-5 

[ 0 0 2 1 ] mmmrnt uxii, 03(B) 

tcS^-f J: a iZ9\-m 1 0 2 0«#caS5»ttliB 1 0 3 fcife 

max^(r>mmnxi,zj: ^m<riy ^ y 1 0 8 5rjg^ 
50 c:o7 ^ y 1 0 8 SrtaiSWtcSias-tT ^(r>^U 
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j;v>. t-hAM rmim^izmm^ij^mvhi 
±jE<o i a izmmsM&sm i o 2 s-m-ri. z 

I A W 5r i 0 teS * fJ^ffl-r I) c: i: t ^ 1. . 
[ 0 0 2 2 3 <ji:t . ULh«0 J: o {=fl!fi!t$ii/S2|s:||itm 

^mmi. ±^R:PFm^-tr^ 20. 2 2 (zr fs 
imix^^h. ^Lx. >i!!imm4mM^^\^uc^ 

v^yy:^x{zi.hr=7X'?t:^LX\^h. 55t. 

xj\viff)mii,zi^'^mmmm-h z t x\ ^^y<m 
W}p\i:^^x.f\-^mm',zmm. fc ^ 0 . m-n^(r)-M^ >y 

[0 0 2 3] ±ie<ov^:t-hny7'7X-7X7 
^V/SrffafclStT. »S!ia«£T-*>-5'>XAW{i^'- 
ij .y h 4 1 9 6*Cc7))S#c^^4 4 cO?^ 

ffltit), h-bA--fr4 0, TS-t-br^2 2&l^± 

^^^■t•br:J'2o$r:f^LT}fta]$^^•c^^s. 
w-^x/Njasaias-fey^fQ 4 1 i o«!fi5$iiTSSffi 

240J!llIj!fel«-|SS^S. 

[00 24] x-yf-y7"«!go^tfcViT, -^XAWJi; 
^m.:^^iV^'kryX'?t-h^<,'rxtWh^tihtK Z 

<nim.\t±.m-^r9 2 0 , ym-^r^ 2 2iirix 
t_hAMr4 0<?D^fgss4 0A'\ga$ix&. -^r, 

CKOt - hAM r4 0|*I<7)«}J|a54 0 C(0?S4^<7)f^i« 
#4 2 Ji^fflfiil^lC J: -5T't'-fy^'96 Ha^T ?SSE 
i:^:o-CJi#LTlS^a54 0Al=lgS. Z<omm40 
A^ZXTm-tri? 2 2*>^>igfi$:S(tT?gttcOf^i)S 
«t4 2{SII^LT5^-ft:L, mm.1 1 2t^-5TTOC 

aruTiT^ . ^mm 0 cizx}^m^»xmw^ 

^#4 2 crmmiz X'O^-V y /i^'-v ^ v h 4 6 (*)C7)?K 

i¥mm4 4mm<±^Rx/Tm-^rr^ 20, 22, 
tx'^m-iitti^x'^h. 

[0 0 2 53 ^/c. sjaa54ocojgHtc»®ta?g* 
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SS4 4J:tg-ri.i'l-ilS10 2(i, 03tc^tJ:dtM 

mmmmm io4b ixm&^nx^^h<7)T:im 
^nzmimMimij^x-h-yx t>?s*s^4 4<o?ftai 

t:^mmzh-hJU r4 0c0f^iia[(*:4 2 {CfE;c.l.C 
t-hy-c>f 7-4 0 «rfiefflLrmga?4 4<^}^aiS:'>x 

AWii^t-e^tT, '^xAwsrj^ai-ri.i-pt-L^viso 

10 j^awas. 1 5 6x:ss*T"fxAw^?$ai-t 
izti)<x'^i. miitm^i^mzi5\,\xii. -i96 

'Ccojaf*M^S:}^»«{*i:LTfiEffit^v:*&l-<i, -^x 
AW?:-l 1 0iCSSSt-U»<$9U#5:*»oJt*5. * 
I^BflWj: a tCf»JJ?^tt(7)^jif^h-bAM7-4 02rfflV> 

;tJ«^t{±- 1 6 0°C8igiT'^a]1-&C:i:;5<T-^/S. 

m-ox. ^mi^r^^^ xowmtneu. 32M, e 
4Mfcmffl-fk$ix5fco*i, i>igl3t (A I ) hwmt^j: 

hifi. z.ti\iznmLt::ryx-^ji'yi-y'!^w^mmii 

20 [0026] ^/i. ±aoJ:dtt-h-''?>fr40<0l»i 

ie¥tt*^'^*f^;t*^'i. ±gpif-fer^'2 0co±gi5^ffi 

-^5>y^'1tttia»•f§^t*<T•^l.. tit. mm^ 
A 2 ^^mh^h ici oMkLTtJ^aiiR^gpe oi*i« 
SfjliAM re 6 &^l-L-c?«(*smaS6 2^^ 

inas^^is i^^i.zw.di^ixht^Wi^^mm.'i/c.^tixm 
[ 0 0 2 7 ] ^'j -^A^yxmsfcfssjjgf^sjiigjs 

30 StrrSE-9--br^' 2 0 . 2 2<7)gf^g5CmL?^c«3 8 

:>j{iAPC8 2. 9 0{cJ:OSflffliSfiTmM<7)iffiiS:ffl 
iJ^mW^^tlh, -eLT, ■r-fer^'2 0. 22. fflSSiS^ 
7W-A2 6A, rtili^yyri OBfflSISIfcJ^fig^iX 

fcIS 1 comW. 5 0.^5 C0W7 say U y2/x> 
y-y h4 e(r)Tmzm&^tlfzm4<nmm7 2fHli:ffX 
mm'ftlXMS.3\^^tiX\>^l<r)X'^mi»<^j: 

->Tv^&, tfz. t^2mm3<7)mm5 2. satmm 
izMmm^iixM^m»tm(>tix^^i, trc. ±S5 

40 tf-feT:? 2 O&lTFgBHf-kr^' 2 2SOf^lS:lr^^ti$ 
■lirSWS. c:)h.A><o^$-««)#{tS;K;Ub2 8co«fy)f+ 

-item im) iWAixztih(omfim.m^it^ 

^?>XolzLXi>X^\ 

[0028] tfz. x-yf-y:/J{ia-r^#JtaA<S i O 
2 m. 7i<:Vi^Vtiym<r>J:di,zm^j:hZtl,zniiilXi^ 
&m.i:^lltfi, ^-Vyy>'Ary yh4 6l.zXhi% 

mtmmtf%m^m^^^i}^mA^&^:mth^^z 

t-i^24i:^'S.mwmztlzi:*)^x;\yfm 

50 ^co?$»iamciS^-rs. m^z. T3^-i^r^22th 
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10 0 2 9] tfz. ^J^JWin&^iMm-th^iZ 

mfxa^. z<D-ty^<Daiijmi,zm-:s\^xmx^ur 

6 4 tCig(titSiJ(i# 1 1 6 (Om&^i:^ oZbizX<0 

jvimmi. mmoccommm^^it^^izt 

^zXm^i^it^^t&XoiztXhX\'\ i^. ±IB 
im4Rxm5l,Z7n-ti.dlzm!S.lXtX\\ t^j:h 

*>. m4iZ7^tmmzii\,^xiiTumx/i^i 20 

4 0 Ac7))gilig?t{iS$-tJ:TISI6gP4 0 Ac7)i:T3ff«lc 
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ABSTRACT : 

PURPOSE: To efficiently cool an object to be processed by bringing the 
object into contact with one end of a heat pipe filled with a working fluid so 
as to transfer the heat of the object to the other end of the heat pipe and, at 
the same time, the other end of the peat pipe into contact with the coolemt of 
a cooling means. 

CONSTITUTION: A heat pipe 40 filled with a working fluid 42, such as FreonR, 
etc., is provided below the lower susceptor 22 of a stage 18 in a processing 
chamber in a state where the pipe 40 is brought into face-contact with the 
susceptor 22 and, at the same time, the lower end section of the pipe 40 is 
inserted into a cleaning jacket 4 6 so as to constitute a condensing section 
40C. While a waver W is heated during an etching process, the heat of the - 
wafer W is transferred to the evaporating section 40a of the pipe 40 through an 
upper susceptor 20 and the lower susceptor 22. The fluid 42 in the pipe 40 
ascends along a wick 96 by a capillary phenomenon and reaches the section 40A. 
In the section 40a, the fluid 42 vaporizes upon receiving the heat from the 
susceptor 22 and flows down to the section 40C as a vapor flow 112. In the 
section 40C, the vapor is liquefied. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the installation equipment of a processed object. 
[0002] 

[Description of the Prior Art] The plasma etching system which generally etches into the bottom of 
reduced pressure the wafer which is a processed object as equipment which performs some processes of 
a semi-conductor production process using the activity plasma is known. Although this kind of etching 
is the approach of processing a pattern perpendicular to a mask when the ion in the gas plasma carries 
out incidence at right angles to a wafer front face, since the radical which carries out incidence to a 
wafer from arbitration also exists in the gas plasma, it may produce side etching. In order to prevent this 
side etching, in order to optimize etching conditions, selection of etchmg gas, selection of mixed gas, 
low-gas-pressure force-ization, etc. have been performed until now. 

[0003] However, by these approaches, since it is based on reduction of the number of radicals, and the 
increment in ion energy, processing takes long duration or problems, like the process which an etch rate 
falls, and a selection ratio with a photoresist falls, and forms a dry etching-proof nature mask is needed 
have occurred. That is, it was difficult to fixlfiU a high anisotropy, a high etch rate, and high selectivity to 
coincidence, and it had become etching at the sacrifice of either. Under such a situation, the low- 
temperature dry etching which performs etching processing where wafer temperature is maintained at 
low temperature appeared. In this kind of low-temperature dry etching, the cooling means is formed in 
the installation equipment which carries out installation immobilization of the processed object, and the 
laid wafer is cooled. Although the laying temperature of wafer cooling is -60 degrees C - about -100 
degrees C in the present condition, low-temperature-treatment-ization of a wafer progressing 
increasingly from now on, for example, setting it as no less than -150 degrees C low temperature is also 
expected. In order to perform such high cooling, it is necessary to use the liquid nitrogen which can 
maintain -196-degree C low temperatxire as a cooling medium also in consideration of a heat transfer 
loss. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, although it is common to constitute so that the 
hold section which holds a cooling medium down the installation base of a wafer may be prepared and a 
wafer may be cooled by future cold energy when using liquid nitrogen etc. as a cooling medium Since it 
is necessary to establish the pusher pin and various kinds of system of measurement which appear in the 
vertical direction of an installation base frequently when performing the insulating material for severing 
the effect of a RF, delivery of a wafer, etc., the lower part of the installation base of a wafer must be 
made to estrange the hold section of the above-mentioned cooling medium from an installation base, and 
it must be installed in it. In this case, although the thermally conductive good ingredient was made to 
intervene between an installation base and the hold section of a cooling medium comparatively, it not 
only cannot fully cool the wafer itself, but the thermal resistance of the above-mentioned insulating 
material etc. was comparatively large, and it still had the improving point that the temperature control 



http://www4,ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



2/27/06 



JP,05-315293,A [DETAILED DESCRIPTION] 



Page 2 of 7 



nature of the wafer itself was not enough, either. Furthermore, since the above inclusion existed, the 
radial-temperature-uniformity nature of a wafer also had the improving point of not being good. This 
invention is originated paying attention to the above troubles that this should be solved effectively. The 
purpose of this invention is by using a heat pipe to offer the installation equipment of the processed 
object which raised heat-conducting characteristic. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, this invention is 
contacted by the other end of the installation base in which a processed object is laid, the heat pipe with 
which it filled up with the working fluid to contact an end on said installation base and carry the warm 
temperature of said processed object to the interior at the other end, and said heat pipe, and is equipped 
with a cooling means to have the refrigerant which discharges said carried warm temperature. 
[0006] 

[Function] Since the other end of this heat pipe is touched by the refrigerant of a cooling means while 
the processed object by which installation immobilization was carried out on the installation base is 
contacted by the end of the heat pipe which filled up the interior with the working fluid, since this 
invention was constituted as mentioned above, the warm temperature of the above-mentioned processed 
object is taken by evaporation of a working fluid, this is cooled, and it is cooled with the refrigerant of 
the other end, and the steam of a working fluid is re-condensed, and serves as a liquid again. Thus, when 
the working fluid in a heat pipe repeats and circulates through evaporation and condensation, the warm 
temperature of a processed object will be carried to a cooling means side, and will cool a processed 
object efficiently. 
[0007] 

[Example] Below, one example of the installation equipment of the processed object conceming this 
invention is explained in full detail based on an accompanying drawing. The sectional view showing the 
plasma etching system with which drawing 1 applied the installation equipment of the processed object 
of this invention, and drawing 2 are the sectional views showing the installation equipment of the 
processed object in the plasma-etching installation shown in drawing 1 . In this example, the case where 
the installation equipment of a processed object is applied to a plasma etching system is explained. 
[0008] First, the wafer loading port and wafer unloading port (not shown) of a plasma etching system 2 
are connected to the load lock chamber (not shown), and it is made possible by closing motion with the 
gate valve (not shovm) between each load lock chamber. And the semi-conductor wafer W which is a 
processed object will be introduced into the processing room 4 of a plasma etching system 2 through 
each load lock chamber and a gate valve, or it will be constituted so that it can discharge from this, and 
the installation equipment 6 of the processed object by which it is characterized [ of this invention ] will 
be held in this processing room 4. The above-mentioned etching system 2 is an etching system of a RIE 
mold, the above-mentioned processing room 4 is formed of cylinder-like the up frame 8 and the lower 
frame 10, and these frames 8 and 10 are grounded electrically. While penetrating this and forming the 
gas installation way 12, this introductory way 12 is connected to the up side attachment wall of the up 
frame 8 in the soxirce of raw gas (not shown). Moreover, the gas exhaust passage 14 connected to the 
vacuum pump which is not illustrated is penetrated and established in other lower side attachment walls 
of the up frame 8. 

[0009] Right above the processing room 4, a field generator 16 like a permanent magnet is formed, and 
it is constituted so that a field horizontal to Wafer W may be impressed. Moreover, the installation base 
18 of the installation equipment 6 of a processed object is constituted by the up susceptor 20 and the 
lower susceptor 22 which lay Wafer W directly. And between this up susceptor 20 and the lower 
susceptor 22, the heater 24 which consists of a ceramic heater is inserted, and it is constituted so that the 
temperature of Wafer W can be controlled. Wafer W is loaded to the top face of the up susceptor 20, and 
is held firmly here. In this case, in order to hold Wafer W firmly on the top face of the up susceptor 12, 
the electrostatic chuck unit (not shown) is prepared. The up susceptor 20 is attached in the lower 
susceptor 14 with the bolt 28 removable. Thus, the reason two susceptors 20 and 22 are made 
disengageable is because the up susceptor 20 can sometimes exchange only the up susceptor 20 by 
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making into a maintenance free the lower susceptor 22 to which RF generator 30 was connected when 
contamination etc. is carried out. 

[0010] The above-mentioned heater 24 is connected to the temperature controller 32 through the current 
regulator (SSR) 34. Near the contact section of a heater 24 and the up susceptor 20, the slot 38 which 
holds O ring 36 so that the periphery of a heater 24 may be surrounded is formed. And while the heat 
pipe 40 with which this was made to carry out field contact, and was filled up with the working fluids 
42, such as Freon, inside is formed in the lower part of this lower susceptor 22, a cooling means 46, for 
example, a cooling jacket, by which liquid nitrogen 44 was held is formed in the lower limit of this heat 
pipe 40 as a refrigerant. The above-mentioned heat pipe 40 consists of a thermally conductive good 
ingredient, for example, aluminum etc., the upper part is fabricated by for example, hollow disc-like, 
and constitutes evaporator 40A, and interview contact of the top face is carried out at the inferior surface 
of tongue and the thermally conductive fitness of the lower susceptor 22. From the core of this disc-like 
evaporator 40A, the cylinder object of the hollow opened for fi-ee passage by the evaporator has 
extended towards down, and that lower limit section is inserted into the above-mentioned cooling jacket 
46, and constitutes condensation section 40C. 

[00 11] The upper part and the side attachment wall of the lower susceptors 20 and 22 and the pars 
basilaris ossis occipitalis of evaporator 40A of a heat pipe 40, and the side attachment wall are 
completely covered with the insulating frame 26, and only the up front face of the up susceptor 20 is put 
to a processing ambient atmosphere. This insulating frame 26 is mainly constituted by flank insulation 
frame 26A of the shape of a cylinder which covers the side attachment wall of the above-mentioned 
each part material, and pars-basilaris-ossis-occipitalis insulation frame 26B which covers the pars 
basilaris ossis occipitalis of evaporator 40A. in this case, the ingredient 2 which is a low dielectric 
constant in order to insulate a RF as flank insulation frame 26A, and moreover controls thermal 
conductivity, for example, SiO, etc. - the ingredient 2 which is a low dielectric constant in order to use 
and to insulate a RF as pars-basilaris-ossis-occipitalis insulation frame 26B, and moreover controls the 
thermal conductivity of the vertical direction, for example, SiO, etc. - it uses. O ring 48 intervenes 
between the up susceptor 20 and flank insulation frame 26A, and the 1st gap 50 is formed among them. 
Moreover, if it is possible to make space 58 into a vacua like [ in the case of the example of drawing 1 ], 
vacuum insulation of the cooling jacket 46 and the pars-basilaris-ossis-occipitalis insulation frame 26B 
is carried out, and although it is an indispensable condition, thermal conductivity does not necessarily 
have to make it small that it is a low dielectric constant in this case. Mirror polishing of the front face of 
the upper part and the periphery of the lower susceptors 20 and 22 and the medial surface of the side 
attachment wall of flank insulation frame 26A is carried out. Most inside of the 1st gap 50 is made by 
the vacuum, and has set up thermal resistance highly. 

[0012] Moreover, since the actuation effectiveness of a heat pipe will fall if the heat insulation section is 
not formed between evaporator 40A of a heat pipe, and condensation section 40C, a pars-basilaris-ossis- 
occipitalis heat insulation frame is good to form with an insulator. Moreover, between evaporator 40A 
of a heat pipe, and pars-basilaris-ossis-occipitalis insulation frame 26B, and between this frame 26B and 
the cooling jacket 46, supporting material 51 and 56 is interposed, respectively. 
[0013] In addition, although not illustrated, a pusher pin, a measuring instrument for control, etc. which 
push up Wafer W under the pars-basilaris-ossis-occipitalis insulation frame 26B are formed. The above- 
mentioned cooling jacket 46 is arranged just under pars-basilaris-ossis-occipitalis insulation frame 26B, 
and liquid nitrogen 44 is held in the refi-igerant hold section 60. The introductory pipe 64 and the 
discharge pipe 66 connect, and the introductory pipe 64 makes the tip of the discharge pipe 66 project 
more nearly up than the oil level of liquid nitrogen 44, and, as for the above-mentioned cooling jacket 
46 and the source 62 of liquid nitrogen, discharges nitrogen gas while connecting with the pars basilaris 
ossis occipitalis of a jacket 20. It connects with the flow control valve (not shown) of the source 62 of 
liquid nitrogen, and from this controller 68, the output section of the main controller 68 turns a bulb 
setting signal to a flow control valve, and outputs it. 

[0014] The wall of the pars basilaris ossis occipitalis of the cooling jacket 46 is made by the shape of 
porous one, is made as [ occur / nucleate boiling ], and can maintain the liquid nitrogen of the interior at 
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-196 degrees C. The above-mentioned introductory pipe 64 for introducing liquid nitrogen into the 
refrigerant hold section 60 of the cooling jacket 46 is constituted by vacuum insulation tubing, and this 
vacuum insulation tubing is formed with a metal, and is grounded. The above-mentioned frame 8 is also 
grounded, it connects with the upper part and the lower susceptors 20 and 22, and the electrode with an 
opposite polarity impresses RF generator 30 among these. 

[0015] Moreover, two or more insulating members 70 intervene between the cooling jacket 46 and pars- 
basilaris-ossis-occipitalis lOB of the lower frame 10, and form the 4th gap 72 among these. On the other 
hand, inside cylinder lOA of the lower frame 10 is prolonged upwards from pars-basilaris-ossis- 
occipitalis lOB of the lower frame 10, and it is protected so that these may not be put to a processing 
ambient atmosphere, while it surrounds the cooling jacket 46 and flank insulation frame 26A. O ring 26 
is inserted between flank insulation frame 26A and inside cylinder lOB, and forms the 5th gap 78. 
Mirror polishing of the outside front face of the periphery of lower insulation frame 26A and the inside 
front face of inside cylinder lOB is carried out. O rings 36, 48, and 76 each are formed with Teflon resin 
or a metal seal. Moreover, the 5th gap 78 and the 1st gap 50 of the inside are opened for free passage 
with the free passage hole 77 formed in flank insulation frame 26A. 

[0016] Two or more insulating members 70 which support the cooling jacket 46 are estranged mutually. 
Therefore, the 4th gap 72 and 5th gap 78 are opened for free passage mutually. Unless flank insulation 
frame 26A and the cooling jacket 46 contact inside cylinder lOB, the narrower desirable possible one of 
the 5th gap 78 is good. The flueing way 80 penetrates pars-basilaris-ossis-occipitalis lOB of the lower 
frame 10, is prepared, and it is constituted so that the inside of the 4th and 5th gaps 72 and 78 can be 
exhausted through this exhaust air way 80. The minute gap (not shown) is formed between the upper 
part and the lower susceptor 20, and 22, gas is supplied to this part from the automatic pressure 
controller (APC) 82, and thermal resistance is decreased. Although helium is used, as long as it does not 
make a member produce chemical corrosion but good thermal conductivity can be held, the heat transfer 
gas used here may be replaced with helium, for example, argon gas, xenon gas, nitrogen gas, a carbon 
dioxide, etc. are sufficient as it. The supply pressure of gaseous helium is controlled by APC82, and the 
pressure is set up in 0 - 760Torr. 

[0017] As for thermal resistance, according to the experiment, in the relation between gas pressure and 
thermal resistance, gas pressure changes linearly between 0 - 30Torr(s). Gaseous helium can be supplied 
now to the gap between Wafer W and the up front face of the up susceptor 20 from APC90. The upper 
part, the lower susceptors 20 and 22 and the cooling jacket 46, and the lower frame 10 are formed with 
an aluminium alloy. The insulating frame 26 may be replaced with Teflon resin, and an alumina, AIN, 
silicon nitride, etc. may constitute it. 

[001 8] Moreover, in order that a temperature sensor 94 may detect wafer temperature, it is embedded in 
the upper limit section of the up susceptor 20, and the signal which shows the temperature detected by 
the sensor 94 is supplied to a temperature controller 32. The output terminal of this temperature 
controller 32 is connected to the current regulator (SSR) 34. It connects with the heater 24 and this 
SSR34 controls the current supplied to a heater 24. The output terminal of a temperature controller 32 is 
connected to the input terminal of the main controller 68. This temperature controller 32 operates as an 
auxiliary controller which operates so that the main controller 68 may be assisted. 
[0019] On the other hand, as shown also in drawing 2 , a wick 96 like a wire gauze which a working 
fluid 42 is well absorbed [ wick ] like sponge all over the intemal surface of the above-mentioned heat 
pipe^4'0, and makes capillarity produce is formed, for example, and it is constituted so that the working 
fluid 42 stored in condensation section 40C may be supplied to upper evaporator 40A through heat 
insulation section 40B by capillarity. Therefore, by making condensation section 40C of the lower part 
of a heat pipe 40 immersed in the liquid nitrogen 44 in the cooling jacket 46, the gas of the working 
fluid 42 which evaporated in evaporator 40A by the warm temperature from Wafer W side serves as a 
steamy style, flows down the inside of a heat pipe 40, is cooled by the cold energy of liquid nitrogen 44 
in condensation section 40C, and is condensate-ized again. As a working fluid 42, when an actuation 
temperature requirement is -273-70 degree C, for example, helium, Ar, a krypton, N2, methane, etc. are 
used here, and when an actuation temperature requirement is -70-+200 degrees C, Freon, NH4, an 
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acetone, a methanol, ethanol, a heptane, water, etc. are used. 

[0020] Moreover, as a wick 96, a stainless steel wire gauze, foaming nickel, a metal wool, glass fiber, a 
carbon fiber, ceramic fiber, etc. can be used. For example, a thermally conductive good ingredient 
constitutes especially the actuation section 98,100 of the vertical edge which delivers and receives heat 
with the exterior, using aluminum, stainless steel, copper, etc. as an ingredient of this heat pipe 40. 
Furthermore, as it indicates drawing 3 (A) and drawing 3 (B) that surface thermal conductivity is raised 
and nucleate boiling is promoted, the nucleate-boiling promotion heating surface 104 is formed in the 
peripheral wall 102 of condensation section 40C which will contact the liquid nitrogen 44 of the cooling 
jacket 46, and directly. This nucleate-boiling promotion heating surface can take the large heat rate of 
flow, even if a temperature gradient is very small, and that formation approach is performed by carrying 
out the plasma metal spray of the powder, such as aluminum and duralumin, to the contact surface 102 
with the liquid nitrogen which is the peripheral wall 102 of the condensation section 40 as shown in 
drawing 3 (A), and forming the melting particle 106 in it. In this case, it is desirable to set the path of a 
melting particle as 0.2-1 .5mm, to set up the thickness of a thermal-spraying layer as 0.3-1 .0mm, and to 
set up porosity to about 5 - 25%. 

[0021] Moreover, as other formation approaches, as shown in drawing 3 (B), many fins 108 are formed 
in the liquid nitrogen contact surface 103 of a peripheral wall 102 by machining of engine-lathe 
processing etc., and you may make it form a cavity 1 10 in the interior by making the fin 108 which this 
fin 108 is made crooked mechanically and adjoins that point contact. As the formation approach of the 
nucleate-boiling promotion heating surface 104, it is not limited to the above-mentioned thing, but what 
kind of approaches, such as other approaches, for example, porous plating, the etching eating method, 
and the blasting forming method, may be adopted. Although the heat pipe itself has very good heat 
responsibility, by forming the nucleate-boiling promotion heating surface 102 as mentioned above, the 
heat responsibility can be enlarged further and it becomes possible to cool Wafer W to low temperature 
more. 

[0022] Next, actuation of this example constituted as mentioned above is explained. The up frame 8 is 
grounded, by supplying RF power source to the susceptors 20 and 22 of the upper part and the lower 
part, a coimterelectrode is constituted and the plasma etching system of a RIE method consists of this 
examples. Moreover, it is said wafer W and the location which counters, and a permanent magnet is 
rotated in the upper part of said processing room 4, and the magnetron etching system consists of 
forming a magnetic field parallel to the field near the wafer W. And where vacuum suction of the inside 
of the processing room 4 is carried out, etching gas is introduced, and the plasma by etching gas is 
generated between the above-mentioned counterelectrodes. Furthermore, by forming a level magnetic 
field near the wafer W, the flight direction of ion becomes perpendicular to a wafer W front face, and 
high etching of an anisotropy can be realized. In this case, vacuum suction of the inside of the 
processing room 4 is carried out through the gas exhaust passage 14, for example, it is maintained by the 
pressure of 10-2 - 10-3Torr extent. 

[0023] Here, it faces performing the above-mentioned magnetron plasma etching, and the wafer W 
which is a processed object is cooled by cooling of the liquid nitrogen 44 of -196 degrees C of 46 
cooling jackets through the heat pipe 40, the lower susceptor 22, and the up susceptor 20. Moreover, the 
wafer temperature at this time is detected by the temperature sensor 94, is inputted into the temperature 
pressure controller 82, and adjusts the amount of heating of a heater 24 that the set point, for example, - 
156 degrees C, should be maintained through a current regulator 34. 

[0024] Although Wafer W is heated in response to radio-frequency energy from the plasma between 
etching processings, this warm temperature is transmitted to evaporator 40A of a heat pipe 40 through 
the up susceptor 20 and the lower susceptor 22. On the other hand, by capillarity, along with a wick 96, 
the liquefied working fluid 42 of condensation section 40C in this heat pipe 40 serves as a liquid flow, 
goes up, and results in evaporator 40 A. It becomes the steamy style 1 12, in this evaporator 40 A, in 
response to warm temperature, the liquefied working fluid 42 evaporates from the lower susceptor 22, 
and it evaporates, it flows down caudad and goes, and in condensation section 40C, in response to cold 
energy, it condenses again and is liquefied. Thus, cooling of the liquid nitrogen 44 in the cooling jacket 
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46 is supplied to upper part and lower susceptor 20 and 22, and Wafer W side by operation of the 
working fluid 42 which circulates through evaporation and condensation, and, finally Wafer W can be 
cooled to predetermined temperature. 

[0025] Moreover, since the paries lateralis orbitae 102 which touches the liquid nitrogen 44 stored in the 
perimeter of condensation section 40C is constituted as the nucleate-boiling promotion heating surface 
104 as shown in drawing 3 , even if its temperature gradients in this part are few, it can tell cooling of 
liquid nitrogen 44 efficiently to the working fluid 42 of a heat pipe 40, and it can make thermal 
resistance in this part small. Therefore, heat responsibility is good, and to the cooling about temperature 
which could not be realized by thermal resistance being too large, for example, -156 degrees C, since 
cooling of liquid nitrogen 44 is transmitted to Wafer W side using the heat pipe 40 with good heat 
transfer effectiveness and Wafer W was cooled, with equipment, Wafer W can be cooled 
conventionally. For example, conventionally, when -196-degree C liquid nitrogen was used as a cooling 
medium in equipment, even about -110 degrees C even of wafers could not cool W, but when the good 
heat pipe 40 of heat responsibility was used like this invention, it was able to cool to about -160 degrees 
C. Therefore, although the wiring section (aluminum) becomes detailed as the degree of integration of a 
semiconductor device is made detailed with 16M, 32M, and 64M, the plasma-etching processing 
corresponding to this is attained. 

[0026] Since the heat responsibility of a heat pipe 40 is good as mentioned above, the radial- 
temperature-uniformity nature in the up flat surface of the up susceptor 20 can become good, can cool 
the inside of the field of Wafer W to homogeneity, and, moreover, can also improve temperature control 
nature, especially a dynamic property, or [ moreover, / being emitted into atmospheric air by sending out 
the nitrogen gas in the cooling hold section 60 evaporated by cooling a working fluid 42 through the 
discharge pipe 66 to the source 62 of liquid nitrogen ] - or it is used, carrying out a reliquefaction. 
[0027] Moreover, heat-conduction media, such as gaseous helium, are supplied also to the slot 38 
formed in the upper part and the joint of the lower susceptors 20 and 22, and the chuck section of Wafer 
W, the pressure is controlled by APC 82 and 90, and a desired thermal resistance value is chosen. And 
since vacuum suction of the inside of the 4th gap 72 formed in the lower part of susceptors 20 and 22, 
flank insulation frame 26A, the 1st gap 50 formed between inside cylinder lOB, the 5th gap 78, and the 
cooling jacket 46 is carried out through the flueing way, thermal resistance is high. Moreover, 
evacuation also of the 2nd and 3rd gaps 52 and 58 is carried out similarly, and vacuum insulation is 
planned. Moreover, in order to change the thermal resistance between the up susceptor 20 and the lower 
susceptor 22, the matter (individual) which adjusted the bolting force of the bolt 28 which binds between 
these tight, or had specific thermal conductivity in these gaps is inserted, and you may make it change 
these contact conditions. 

[0028] Moreover, the object which should carry out etching processing is Si02. Although cooling 
temperature is changed corresponding to differing like a layer and polish recon, when the cooling power 
by the cooling jacket 46 is too strong, or in adjusting cooling temperature, it sets Wafer W as 
predetermined cooling temperature by driving a heater 24 suitably. Furthermore, in order to make small 
thermal resistance between the lower susceptor 22 and a heat pipe 40, machining precision of these 
contact surfaces is made high, and may be made to perform gold plate of several micrometers or more 
etc. to the fi-ont face, or foils, such as an indium, are made to intervene among these planes of 
composition, and it may be made to make adhesion good. 

[0029] Moreover, when controlling the temperature of Wafer W, the oil-level level of the liquid nitrogen 
44 in the cooling jacket 46 is controlled, and you may make it change thermal flux by changing the 
immersion area of condensation section 40C by performing opening adjustment of the control valve 116 
which forms the oil-level detection sensor (not shown) in tiie refi'igerant hold section 60, and was 
prepared in the introductory pipe 64 based on the output value of this sensor. In addition, if it was in the 
above-mentioned example, from the up center section of the heat pipe 40, it turned caudad and passage 
was formed, but as it is not limited to this, for example, is shown in drawing 4 and drawing 5 , you may 
constitute. That is, while making small the diameter of the passage 120 which extends caudad in the 
equipment shown in drawing 4 , this passage 120 is located in the periphery section of circular 
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evaporator 40 A, and the installation tooth spaces 122, such as a measuring instrument, are formed near 
directly under [ of evaporator 40 A ]. And the volume of condensation section 40C connected to the 
lower limit of the above-mentioned passage 120 is set up greatly. And a wicLSd is formed in the wall of 
the passage 120 which constitutes evaporator 40 A, condensation section 40C, and heat insulation section 
40B like the above, and the steamy style 112 out of evaporator 40 A is made to flow down ****** in the 
above-mentioned passage 120. 

[0030] Moreover, if it is in the equipment shown in drawing 5 , plurality 122 and 124, for example, two 
passage, is formed in the both ends of evaporator 40 A, and the lower limit section of these passage 122 
and 124 is connected by condensation section 40C. And a wick 96 is formed in each inside of one 
passage 122, evaporator 40 A, and condensation section 40C, and it is made not to prepare a wick in the 
inside of the passage 124 of another^4e. According to this, since the liquid flow 126 of a working fluid 
42 goes up the inside of the passag|J22in which the wick 96 was formed and another side and the 
steamy style 1 12 of a working fluid flow down the inside of the passage 124 of another side, a 
circulation path will be formed as a whole. Therefore, the force of the hard flow by the steamy style 
cannot act on the liquid flow 126 which goes up the inside of the passage 122 in which the wick 96 was 
formed, but the heat responsibility of a heat pipe can be raised further. 

[0031] Moreover, bellows 130 can be connected to above-mentioned one passage 124 through a pipe 
128, and the actuation temperature requirement of a working fluid 42 can be changed by making it 
expand and contract with the actuator which does not illustrate this, and changing the pressure in a heat 
pipe. In addition, although the case where the installation equipment of the processed object concerning 
this invention was applied to a plasma etching system was explained if it was in the above-mentioned 
example, of course, it can apply to minute sample observation equipments, such as equipment with the 
need of it not being limited to this, but processing thru/or observing a processed object in the state of 
low temperature, for example, an ashing device, a CVD system, prober equipment, ion implantation 
equipment, and SEM equipment, etc. Moreover, as a processed object, it is not limited to a wafer, and, 
of course, is not limited to liquid nitrogen as a cooling medium, either. 
[0032] 

[Effect of the Invention] As explained above, according to the installation equipment of the processed 
object of this invention, the following outstanding operation effectiveness can be demonstrated. Since 
the good heat pipe of heat responsibility was used, a processed object can be efficiently cooled to low 
temperature. Moreover, it not only can raise the radial-temperature-uniformity nature of a processed 
object for the above-mentioned reason, but it can raise temperature control nature. 



[Translation done.] 
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